Introduction
The economics profession has consistently demonstrated an interest in increasing the number of students exposed to economics, providing students with a quality education and identifying the key determinants of student success in the economics curriculum. Several strategies have been recommended and include implementing an applied approach rather than a theoretical approach (Okoye, 2011) , exposing students to economics as early as possible in their undergraduate careers (Fournier and Sass, 2000) , assigning popular professors to principles courses (Becker, 1997; Margo and Siegfried, 1996) , modifying the curriculum to make economics more accessible to a broader range of students (Bartlett, 1995) or presenting material in a way that is relevant and interesting to students (Siegfried and Raymond, 1984 ).
Yet, even with all this attention devoted to improving the quality of the curriculum, increasing the number of students exposed to economics and identifying the determinants of student performance, Hansen (2001) concluded that in order to be successful in economics, students must be able to access and command existing knowledge, and apply it to create new knowledge. Given the importance of existing knowledge in the creation of new knowledge, examining the way undergraduate students approach the economics curriculum is relevant and important. Specifically, are students who follow the traditional approach of principles-intermediate-advanced courses more proficient in economics than students who follow other learning paths? Is there a sequence that seems to be more effective at creating knowledge than others? Siegfried et al. (1991) eloquently captured the fundamental reason behind our interest in exploring the importance of course order and sequencing:
The economics major is a helix -plowing the same ground repeatedly at progressively greater depth. It goes beyond a simple accumulation of exposure to successively more topics. Basic principles introduced in beginning courses are reinforced and refined in intermediate theory courses and then rediscovered and extended in elective courses.
To address the question of course sequencing, we examine the academic transcripts and demographic characteristics of 359 economics majors who graduated from a large Midwestern university between August 1999 and December 2010. Our goal is to determine whether or not following a principles-intermediate-advanced sequence of economics courses has a significant impact on the overall performance of students graduating with an economics degree. We find that success in the economics major is path dependent, and identify predictors of path choice. To our knowledge, the economic education literature has not approached the question of sequencing before, perhaps due to the enforcement of course pre-requisites at most institutions of higher education.
Additionally, our research provides a more accurate picture of what determines the overall performance of economics majors in upper division economics courses.
The Economics Major
The department of economics at the University of Nebraska -Lincoln (UNL) is administratively housed in the college of business. Unlike many universities, however, undergraduate students can complete an economics degree either in the college of business (BS degree) or in the college of arts and sciences (AS degree). The business college is the third largest college at the university, and its undergraduate business students must complete a minimum of 120 credit hours and have at least a 2.5 cumulative grade point average to graduate.
The arts and sciences college is the largest college at the university. Its students are required to complete a minimum of 125 credit hours and have a 2.0 or higher cumulative grade point average to graduate. When compared to BS degrees, AS degrees have lower entry and graduation cumulative GPA requirements, but a higher credit hour completion requirement because of a foreign language component that all students A striking characteristic of the economics program examined in our study is that students are not required to complete the major in a fixed sequence once a basic core of three courses is completed. Table 1 . We measure performance in upper division economics courses using the variable Econ400 GPA, which is the weighted-average grade, expressed numerically, for all advanced level economics courses completed by each student in our sample. This variable serves as a metric of success in the major and mastery of the economics curriculum. Average course grades are calculated using a scale of 0 to 4 points, with an "F" letter grade receiving 0 points and an "A/A+" letter grade earning 4 points. Overall, the students' average grade in upper division courses is 3.18, which is equivalent to a "B" letter grade.
[Insert Table 1 here] The variables Race, Residency, and Gender, are indicator variables that take the value of one if the student is Caucasian, a resident of Nebraska or male, respectively. We find that all three are broadly similar, with approximately 78 percent of the students in our sample being Caucasian, 76 percent being residents and 71 percent being male. The low proportion of female students (29 percent) is consistent with the steadily declining trend of female undergraduates completing economics majors in the United States over the past decade. Siegfried (2010) found that the percentage of undergraduate economics degrees completed by women declined from a peak of 34 percent in 2003 to 30 percent in
2009.
Age is a student's age, in months, at the time of matriculation into the university and has a mean value of 228 months, or 19.1 years. ACT Composite is the composite score on the ACT aptitude test. In our sample, the average ACT score is 22.4. Although we have more disaggregate ACT measures for these students, for parsimony we only report the composite score. Our coefficient estimates were not sensitive to using different ACT measures. Additionally, while the majority of students complete the ACT aptitude test prior to attending the university, there are a number of students who, for diverse reasons (i.e. foreign students), complete only the SAT aptitude test. We use the correspondence table developed by Dorans (1999) AS Major is an indicator variable that takes the value of one if the student completed the economics major within the college of arts and sciences. The location of an economics department, and by default its effect on the economics curriculum, has been debated in the literature. For example, Siegfried and Bidani (1992) We divide our student cohort into two distinct groups depending on the extent to which they followed the recommended sequence, or path, of courses in the economics were created to account for students who completed principles of economics courses with an "A" or "B" level letter grade (value of one). There were 83 percent of students completing principles of macroeconomics, and 86 percent completing principles of microeconomics, with an "A" or "B" level grade. Since a "B" level letter grade is the average grade earned by economics majors in these two classes, these variables identify students who performed at, or above average in principles courses.
Finally, we measure the performance of students in advanced level courses for each of the major fields of study offered by the economics department. These variables were created following the procedure used to calculate Econ400 GPA. Of the 8 major areas offered, students performed best in the quantitative economics courses, and worst in the money and banking classes.
Estimation and Results
We estimate the significance of path dependence on student success in the economics major using the following education production function,
where Econ400 GPA is a function of student demographic characteristics, D, major specific characteristics, M, and chosen path, P. Results are presented in Table 2 .
[Insert Table 2 here]
We begin by estimating a baseline model that relates demographic and major specific variables to performance in the economics major without considering the extent to which students adhered to the recommend path. The baseline results indicate that race, residency, age, college and the number of credits transferred from other institutions have no significant effect on student performance in upper division courses.
These results are robust across specifications. However, the coefficient on student gender (Male = 1) is both negative and highly significant, suggesting that female students outperform their male peers in upper division coursework. This is true for every specification of the model and is a significant deviation from previous research in economic education (Butters and Asarta, 2011) . There are two other variables, Time in Major and ACT Composite, which significantly impact student performance in upper division economics courses. The positive significance of the ACT Composite variable is consistent with past research in economic education (Ballard and Johnson, 2004; Barr and Carr, 1980; Becker, 1997; Wetzel, O'Toole, and Millner, 1991; and Yang and Raehsler 2005) . The negative and significant coefficient on Time in Major, however, seems to suggest that the longer students take to complete the economics major the less likely they are to succeed in the upper level economics curriculum. This finding may be indicative of human capital depreciation.
Next, we introduce dummy variables to measure the effect of chosen path on student success. In Model 2, the Off Path coefficient is negative and significant indicating that, at the most basic level, success within the major is path dependent and that there is measurable value in completing at least one intermediate economics theory class prior to enrolling in advanced courses. In Models 3 and 4 we introduce the variables P. Macro and P. Micro, the students' grades in principles of macroeconomics and microeconomics.
In each of these specifications, the coefficients on the grade and Off Path variables are positive and significant. However, in Model 5, where we include the grade for both principles of macroeconomics and microeconomics, the grade variables remain positive and significant but the coefficient on Off Path becomes insignificant.
At first glance, our results seem to indicate that there is a significant advantage to following the suggested course path for students majoring in economics. However, at a more fundamental level, performance in the principles of economics sequence is a better predictor of performance in upper division classes than course sequencing. Indeed, this is a result we would almost expect. Students who do well in foundational economics courses likely have the academic and reasoning skills that will enable them to excel in the major.
Although this finding may be true in a global sense, within the economics major itself, there are areas of specialization that differ from one another in terms of difficulty and quantitative rigor. This effect is compounded further by the fact that some courses in the major are actively marketed to non-economics majors as interdisciplinary electives. We address this issue by extending our analysis and performing a field by field estimation. The results are presented in Table 3 . The first column in the table denotes the subfield for which the model is estimated, and the second provides the model specification (from Table 2 ). For parsimony, we report only the coefficients for the Off Path, P. Macro and P. Micro variables.
[Insert need to adhere to the suggested course sequence depending on the field of study.
However, we find that as a general rule, students electing to stay on the recommended path perform better in advanced economics classes than students who do not.
In an effort to understand which student characteristics predict path choice, we estimate a logit model using demographic and major characteristics, as well as student grades in principles of economics. Results are reported in macroeconomics is a significant determinant of whether or not a student follows the recommended path, and since students in our sample generally take principles of microeconomics after macroeconomics, the decision to adhere to the path is most likely based on the first grade earned, before a student completes the second principles course.
[Insert Table 4 (2006) who showed that successful performance in economics classes increases the likelihood of students pursuing an economics degree. Our dependent variable is dichotomous, taking a value of one if the student followed the semi-strict path, and zero if the student followed the strict path.
Results of the logit estimation are presented in Table 5 . In addition to the variables used in estimating Equation 1, we include the grades that students received in intermediate macroeconomics and microeconomics, as well as an interactive variable for whether or not the course was the first intermediate course taken. It is important to note that the sum of the sample sizes in the two models exceeds the overall sample size of 359 students. This is due to the fact that students following the strict path are used in both regressions when making comparisons against students who completed either intermediate macroeconomics or intermediate microeconomics first.
[Insert Table 5 here]
While we find that transfer credits do not play a role in determining grades in higher level economics courses, we now discover that the more credit hours students transfer, the more likely they are to choose the strict path. Furthermore, we find that doing well in the intermediate theory courses, irrespective of which course it is, has a positive and significant impact on a student's choice to follow a semi-strict path. In short, students who excel in their first intermediate course are more likely to move quickly through the major by immediately enrolling in advanced courses. In a similar fashion, students who are less successful in their first intermediate course proceed
cautiously through the major.
Conclusion
The lack of prerequisites for advanced level economics courses at a major
Midwestern university provides a unique opportunity to investigate whether or not course sequence affects student performance in upper division economics classes. Our research finds that the longer students take to complete the major the lower their grades in advanced courses, that performance in principles of macroeconomics and microeconomics are strong predictors of performance later in the major, and that contrary to previous research in economic education, female students tend to outperform their male peers in upper division economics courses. We extend our investigation by estimating regressions for subfields in economics and show that following the principles-intermediate-advanced course sequence can be a significant predictor of grades in advanced coursework for certain fields but not others. We find that performance in principles of economics courses remains a robust predictor of success regardless of the field of advanced study.
Since the choice of course sequencing can be a significant determinant of student success, we estimate a logit model to determine the predictors of path choice. For our general on path students, their grade in principles of macroeconomics is the only significant predictor of path choice. We further disaggregate the on path group into students who strictly followed the recommended course sequence and students who only completed one intermediate course prior to enrolling in advanced courses. We find that students who excel in their first intermediate theory course are more likely to immediately enroll in advanced courses, while other students are likely to proceed more cautiously.
This research has direct practical applications to student advising. As a general rule, students should be advised to follow the recommended sequence of coursework.
High performing students in principles and intermediate courses, however, may be able to customize their path depending on their chosen field of study. As such, when advising students, counselors should ascertain their grades in principles and intermediate courses, discuss intended fields of study, and evaluate the pros and cons of following the recommended course sequencing. In short, the skilled advisor will take the time to assess the student's capabilities, understand her educational goals, and then make recommendations based on the findings discussed above. 
